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(54) IMMUNOASSAY METHOD USING LIPOSOME 

(57)Abstract: 

PURPOSE: To surely estimate the concentration of 
carboxyfluorescein (CF) in a short time by 
simultaneously measuring the fluorescence intensity 
ratio and transmittance of a CF fluorescent pigment and 
deciding the concentration of the pigment based on both 
measured values. 

CONSTITUTION: An argon laser 10 is used as a light 
source and a laser beam from the laser 10 is made 
incident on a cell cuvet 18 containing an injected 
specimen through an ND filter 14 and aperture 16. A 
transmittance measuring means is positioned on the 
opposite side of the light source with respect to the cell 
18 in a linear positional relation and a fluorescence 
intensity measuring means is positioned in a 
perpendicular positional relation with respect to the light 
source section. The fluorescence from a CF fluorescent 
pigment contained in the specimen is condensed by 
means of a condenser 32 through a pinhole 30 and made 
incident on a photosensor 40 after the light other than a 

fluorescent component is removed through a Filter 34. The fluorescence of the pigment is 
measured on the basis of the intensity of excited light intensity detected by means of a monitor 
23. When such an optical system constitution is used, the transmittance and fluorescence 
intensity of the specimen can be measured simultaneously. The conversion of the fluorescence 
intensity measured value into the fluorescence intensity ratio is performed by using the 
intensity of liposome destroyed by a surface-active agent and the intensity of the liposome 
itself. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Enclose a carboxy fluorescein fluorochrome in liposome, carry out covalent bond of a 
protein antigen or the specific antibody to this liposome film, and an antigen antibody complex is 
made to form in a liposome film front face. By making complement act on this, form film attack 
complex and the liposome film is destroyed with this film attack complex. The carboxy 
fluorescein fluorochrome enclosed in liposome is made to emit out of liposome. In the 
immunoassay using the liposome which consists of measuring the amount of antigens, and the 
amount of antibodies by measuring the fluorescence intensity of this emitted carboxy fluorescein 
fluorochrome Immunoassay using the liposome characterized by also measuring transmission to 
coincidence and determining the concentration of a carboxy fluorescein fluorochrome based on 
both the obtained measured value with the fluorescence intensity ratio of a carboxy fluorescein 
fluorochrome. 

[Claim 2] The approach of claim 1 which consists of determining the carboxy fluorescein 
fluorochrome concentration in a strange specimen by creating the calibration curve of a 
fluorescence intensity ratio and permeability beforehand about the carboxy fluorescein 
fluorochrome of known concentration, and applying the measured value of the fluorescence 
intensity ratio measured about the strange specimen, and permeability to said calibration curve. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the immunoassay which used liposome. 
Furthermore, this invention relates to the liposome immunoassay which can determine carboxy 
fluorescein fluorochrome concentration in a short time certainly at a detail in the immunoassay 
using the liposome which uses a carboxy fluorescein fluorochrome as a fluorescent substance. 
[0002] 

[Description of the Prior Art] Since the immunoassay by the antigen-antibody reaction is very 
excellent in respect of singularity and sensibility, it is widely used in many fields, such as 
physicochemistry research, medicine biology research, and a clinical laboratory test. In order to 
perform the microestimation of a specimen based on this antigen-antibody reaction, approaches, 
such as radioimmunoassay (RIA) by radioisotope and enzyme immunoassay (EIA) by the enzyme, 
have been developed. 

[0003] However, although RIA is very excellent in respect of sensibility, since radioisotope is 
used as a marker, qualified person of the 1st sort person in charge of handling radiation is 
required, and if measurement is not in specific activity maintenance facilities, it cannot be 
carried out, but has troubles, such as needing the still more nearly special facility for the waste 
treatment of radioisotope. 

[0004] Although a problem like RIA is not produced in EIA in order to use an enzyme as a 
marker, there is a trouble of having to separate an unreacted marker and measurement takes 
time and effort very much. 

[0005] The immunoassay (LILA) which uses the liposome other than these approaches was 
proposed recently. Unlike conventional RIA or EIA, this LILA is the homogeneous system which 
does not need separation actuation of an unreacted marker, and has the advantage of being able 
to measure quickly moreover. 

[0006] Liposome is an endoplasmic reticulum which consists of a lipid bilayer prepared by 
suspending the amphiphilic conjugated lipid (for example, lecithin, cholesterol, phosphatidic acid, 
etc.) which has both a hydrophilic group and a hydrophobic group in the same intramolecular in 
the buffer solution above fixed temperature. A bifunctional cross linking agent is used for this 
liposome film, and covalent bond of a protein antigen or the specific antibody is carried out to it. 
A carboxy fluorescein (CF) is enclosed as fluorescent labeling in liposome. CF is coloring matter 
of a fluorescein system, and water solubility is high and is easily enclosed in liposome. If a 
specific antibody or an antigen is made to react to this, an antigen antibody complex will be 
formed in a liposome film front face. If complement exists at this time, complement will be 
activated and film attack complex will be formed. It binds to the liposome film, the permeability of 
a lipid bilayer rises, and CF in liposome flows out into an external solvent. CF does not emit 
fluorescence by the self-quenching, when enclosed in liposome by high concentration, but if it 
flows out out of liposome and an external solvent dilutes, it will come to emit fluorescence. The 
amount of antigens and the amount of antibodies can be calculated by measuring this 
fluorescence intensity. 
[0007] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/07/03 



^,07-191033^ [DETAILED DESCRIPTION] 



2/4 s<— v 



[Problem(s) to be Solved by the Invention] It is CP, although, as for CF, fluorescence intensity 
and concentration maintain proportionality to a certain concentration (CP) according to the 
increment in mol concentration as shown in drawing 3 . The comparatively high-concentration 
field which exceeds shows the property that fluorescence concentration falls conversely. 
Therefore, the concentration of CF in fluorescence intensity If A is C1. C2 Two kinds of values 
are acquired and it witl become impossible to determine the concentration of what one in that of 
the right. 

[0008] For this reason, whether the concentration field of CF being conventionally limited in the 
inspection approach of presuming concentration from the fluorescence intensity of CF P and the 
measuring object were diluted to several kinds, and the roundabout and redundant approach of 
presuming concentration from the property of order was taken, 

[0009] Therefore, the purpose of this invention is offering the new fluorescence detection 
approach the concentration of CF being presumed certainly in a short time, without taking a 
roundabout approach like before. 
[0010] 

[Means for Solving the Problem] In order to solve said technical problem, this invention encloses 
a carboxy fluorescein fluorochrome in liposome. Carry out covalent bond of a protein antigen or 
the specific antibody to this liposome film, and an antigen antibody complex is made to form in a 
liposome film front face. By making complement act on this, form film attack complex and the 
liposome film is destroyed with this film attack complex. The carboxy fluorescein fluorochrome 
enclosed in liposome is made to emit out of liposome. In the immunoassay using the liposome 
which consists of measuring the amount of antigens, and the amount of antibodies by measuring 
the fluorescence intensity of this emitted carboxy fluorescein fluorochrome The immunoassay 
using the liposome characterized by also measuring transmission to coincidence and determining 
the concentration of a carboxy fluorescein fluorochrome based on both the obtained measured 
value with the fluorescence intensity ratio of a carboxy fluorescein fluorochrome is offered. 
[0011] 

[Function] As mentioned above, according to the approach of this invention, permeability is also 
measured to coincidence with the fluorescence intensity ratio of a carboxy fluorescein 
fluorochrome. The permeability of a carboxy fluorescein fluorochrome is in inverse proportion to 
concentration. That is, permeability falls along with increase of the concentration of a carboxy 
fluorescein fluorochrome. Therefore, the carboxy fluorescein fluorochrome concentration in a 
specimen can be certainly determined in a short time by applying the fluorescence intensity ratio 
and transmissometry value of a carboxy fluorescein fluorochrome of a strange specimen which 
were acquired to a calibration curve by creating the calibration curve of a fluorescence intensity 
ratio and transmission about the concentration of a known carboxy fluorescein fluorochrome. 
[0012] Thus, since carboxy fluorescein fluorochrome concentration is determined for a short 
time certainly, as a result, the amount of antigens and the amount of antibodies can also be 
presumed certainly in a short time, and can greatly be useful also to promotion of clinical 
laboratory tests or various physicochemistry fundamental researches. 

[0013] In addition, the vocabulary the "fluorescence intensity ratio" used on these specifications 
means the fluorescence intensity to the total amount of CF enclosed with liposome. Moreover, 
the vocabulary "permeability" means the ratio of the quantity of light penetrated without being 
scattered about with the matter in the eel to the exposure quantity of light. 
[0014] 

[Example] Hereafter, this invention is further explained to a detail, referring to a drawing. 
[0015] The immunoassay using liposome itself is well-known. For example, it is explained to a 
"pharmaceutical factory", Vol.7, No.5 (1987) 421 page -425 page, "a living body's science", 
Vol.38, No.5 (October, 1987) 498 page -500 page and a "clinical laboratory test", Vol.34, and 
No.7 (July, 1990) 868 page -871 page at the detail. 

[0016] Drawing 1 is the outline perspective view of an example of the optical measurement 
system which can be used for enforcing the approach of this invention. The argon laser 10 with a 
wavelength of 488nm is used for the light source as illustrated. A flash plate xenon etc, can be 
used for the light source. The beam which came out of argon laser 10 passes along a beam 
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expander, and incidence is carried out to the eel cuvette 18 made from a quartz into which the 
specimen was poured through aperture 16 from ND filter 14. This eel 18 is pinched, a 
transmissometry means is arranged to the light source and linear physical relationship, and a 
fluorescence intensity measurement means is arranged so that it may intersect perpendicularly 
with the light source. The transmissometry means consists of a filter (lambda= 488nm band pass 
filter) 20 and an output monitor 22. On the other hand, it passes along a pinhole 30, and is 
condensed by capacitors (substage condenser) 32 and 32, and the fluorescence emitted from 
the carboxy fluorescein fluorochrome in the specimen of a eel 18 (CF) removes light other than 
a fluorescence component with a filter (lambda- 514nm) 34, collects fluorescence with a 
wavelength of 514nm with a condenser lens 36, and it is made it to carry out incidence to the 
phot sensor 40 through the field stop 38. Moreover, fluctuation of the output of laser excitation 
light also influences the measured value of a fluorescence intensity ratio and permeability. For 
this reason, the half mirror 24 for carrying out incidence of the excitation light to the monitor 23 
and this monitor for measuring an excitation optical output just before incidence is carried out to 
a eel 18 is formed. It is based on the excitation light reinforcement detected with this monitor 
23. The permeability and fluorescence intensity of a specimen can be measured to coincidence 
by using the optical system of such a configuration. What is necessary is just to change each 
measured value, making into 100% fluorescence intensity which destroyed liposome with the 
surfactant and was obtained, and using own fluorescence intensity of liposome as 0% p in order to 
change the measured value of the obtained fluorescence intensity into the form of a 
fluorescence intensity ratio. 

[0017] Prawjng_2 is a standard calibration curve which shows relation with a fluorescence 
intensity ratio [to the antigen concentration (mg/ml) created using the optical measurement 
system shown in drawing 1 ], and a permeability of 488nm. Although there are three kinds of 
immunoassay using a complement dependency film damage reaction, the releasing method, the 
competing method, and a sandwich technique, the calibration curve of this invention is created 
using the sandwich technique. An antigen is changed into a sandwiches condition by the antibody 
in a liposome front face, and the free antibody (second antibody), and it becomes a sandwich 
technique from activating complement. 

[0018] The creation approach of the calibration curve for C-reactivity protein (henceforth 
"CRP") with which it is known that it will be contained in a blood serum as an example of the 
calibration-curve creation in a sandwich technique below, and the content will increase below at 
the time of inflammation is shown. The liposome to be used mixes and uses several sorts of 
phospholipid, such as cholesterol and dipalmitoyf phosphatidylcholine, as the quality of the 
material. CF is enclosed with this and multiplex layer liposome is prepared. Using an anti-Homo 
sapiens CRP mouse monoclonal antibody, a primary antibody is processed with periodic acid, in 
order to make a joint radical, and it is combined with liposome. The liposome which this primary 
antibody combined is diluted to suitable concentration using the TES buffer solution of 10 
millimols which added the absorbent for stabilizing a reaction, and makes this a liposome reagent. 
Moreover, this buffer solution also has the function which prevents the spontaneous 
disintegration of liposome, in order to create a calibration curve — each — the reference serum 
for fluorescence intensity measurement used for the fixed point — a purification CRP antigen — 
each — what was diluted to several steps using the above-mentioned buffer solution is used so 
that it may become the concentration of the fixed point. The following points perform how to 
search for a calibration curve, after preparing the above-mentioned thing. The above-mentioned 
reference serum was mixed the constant rate every, and the liposome reagent was made to 
react at 37 degrees C near Homo sapiens temperature for 1 hour. After carrying out constant- 
rate addition, making a second antibody (for example, anti-Homo sapiens CRP rabbit antibody) 
solution and a complement (for example, guinea pig serum) solution react to this mixed liquor for 
further 1 hour and a reaction's being stable, the fluorescence intensity and the permeability of 
each mixed liquor are measured, and a calibration curve as shown in drawing 2 is created. 
[001 9] For example, when the measured value of the permeability of a specimen is [ a 
fluorescence intensity ratio ] 45% at 78%, it can be determined from drawing 2 that the CRP 
concentration in a specimen is 0.1 mg/ml. When determining CRP concentration only from a 
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fluorescence intensity ratio like before, 4mg [/ml ] both are obtained by 0.1 mg [/ml ] others, and 
the CRP concentration corresponding to 45% in a fluorescence intensity ratio cannot determine 
immediately any are right concentration. Since the curve of permeability is exponentially 
decreased along with increase of CRP concentration, there is only one intersection of the CRP 
concentration corresponding to predetermined permeability. Therefore, even if the CRP 
concentration corresponding to the measured value of the permeability of a specimen and the 
measured value of a fluorescence intensity ratio is not completely in agreement, it can also 
determine to be the CRP concentration of a specimen with the CRP concentration 
corresponding to the measured value of a fluorescence intensity ratio nearest to the CRP 
concentration corresponding to the measured value of permeability. 
[0020] Thus, based on this trans mi ssometry value, the Shinsei antigen concentration 
corresponding to fluorescence intensity ratio measured value can be certainly determined in a 
short time by measuring the measured value of the permeability of a specimen to coincidence. 
Therefore, a concentration field [ as / in the measuring method which presumes concentration 
from the fluorescence intensity of conventional CF ] is limited, or all roundabout and redundant 
actuation of diluting the measuring object to several kinds and performing concentration 
presumption from the property of order becomes needlessness. 

[0021] Hereafter, an example illustrates the effectiveness of the approach of this invention. 
[0022] The example of antibody measurement in which the example complement dependency film 
damage reaction was used is explained. The reagent and the approach used the same reagent 
and same approach as the above. As a specimen, the CRP concentration in each specimen was 
obtained by measuring the fluorescence intensity about the CRP positivity blood serum supplied 
by the hospital by making into a specimen what was diluted 100 times with the absorbent 
addition 10 millimol TES buffer solution. TIA which is used from the former and detects optically 
the precipitation and agglutination reaction at the time of a reliable antigen-antibody reaction — 
law — CRP measurement of the same specimen as the above — carrying out — both — 
correlation of a method was investigated. Consequently, correlation as shown in drawing 4 was 
acquired, the number of correlators was also as good as 0.98, and the dependability of this 
approach was checked. 
[0023] 

[Effect of the Invention] As explained above, according to the approach of this invention, 
permeability is also measured to coincidence with the fluorescence intensity ratio of a carboxy 
fluorescein fluorochrome. By creating the calibration curve of a fluorescence intensity ratio and 
transmission about the concentration of a known carboxy fluorescein fluorochrome, the carboxy 
fluorescein fluorochrome concentration in a specimen can be certainly determined in a short 
time by applying the fluorescence intensity ratio and transmissometry value of a carboxy 
fluorescein fluorochrome of a strange specimen which were acquired to a calibration curve. Thus, 
since carboxy fluorescein fluorochrome concentration is determined for a short time certainly, as 
a result, the amount of antigens and the amount of antibodies can also be presumed certainly in 
a short time, and can greatly be useful also to promotion of clinical laboratory tests or various 
physicochemistry fundamental researches. 

[0024] Thus, based on this transmissometry value, Shinsei CF concentration corresponding to 
fluorescence intensity ratio measured value can be certainly determined in a short time by 
measuring the permeability of a specimen to coincidence with a fluorescence intensity ratio. 
Therefore, a concentration field [ as / in the measuring method which presumes concentration 
from the fluorescence intensity of conventional CF ] is limited, or all roundabout and redundant 
actuation of diluting the measuring object to several kinds and performing concentration 
presumption from the property of order becomes needlessness. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view of an example of the optical measurement system 
which can be used for enforcing the approach of this invention. 

[Drawing 2] It is the diagram showing the calibration curve of the fluorescence intensity ratio and 
permeability which were created using the equipment of drawing_l ■ 

[Drawing 3] It is the diagram of a characteristic curve showing the relation between carboxy 
fluorescein fluorochrome concentration and the fluorescence intensity converted into the output 
voltage value, 

[Drawing 4] the CRP density measurement value acquired by the approach of this invention, and 

conventional TIA — it is the property Fig. showing the correlation of the CRP density 

measurement value acquired by law. 

[Description of Notations] 

10 Light Source 

12 Beam Expander 

14 ND Filter 

1 6 Aperture 

18 Cel 

20 Filter 

22 Output Monitor 
30 Pinhole 
32 Capacitor 
34 Filter 

36 Condenser Lens 
38 Field Stop 
40 Phot Sensor 
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[Drawing 1] 
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[Drawin g 4] 
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